Pituitary tumorigenesis targeted by the ovine follicle-stimulating hormone beta-subunit gene regulatory region in transgenic mice.
Targeted tumorigenesis in transgenic mice has been a powerful tool for the study of gene expression and oncogenesis, as well as for the production of differentiated immortal cell lines from rare cell types. Follicle-stimulating hormone (FSH) is secreted by the gonadotrope cells of the anterior pituitary gland and plays a pivotal role in mammalian reproduction. Here we have used the regulatory region of the ovine FSH beta gene to direct expression of the SV40 T antigen oncogene to gonadotrope cells in the pituitary of transgenic mice. Two of five transgenic mouse lines bearing this fusion gene rapidly developed pituitary tumors, with appearance of adenomatous foci as early as 6 weeks of age, resulting in death by 12 weeks of age in both genders. Histologic examination of tumor development over time revealed that increases in cell proliferation and dysplasia were accompanied by decreases in synthesis of pituitary hormones, indicating dedifferentiation of the pituitary cells. Histological features observed in these tumors were in agreement with this rapid transformation of cell phenotype. Tumors were multifocal in origin, and the most highly transformed cell types observed consisted of giant pale basophilic cells with enormous hyperploid nuclei associated with infiltrating neuronal-like cells, which were very abundant at later stages of tumor development. Mitotic indices were much higher in transgenic than wild-type pituitaries, as expected. Morphologic analysis of the gonads of these transgenic mice showed no major developmental differences, as compared to wild-type littermates, however the length of the seminiferous tubules in transgenic males was greater than age-matched wild-type animals. Despite this phenotype difference, both genders were fertile, with normal sperm development observed in males and normal estrous cycle stages in females. Moreover, while 8 -- 10-week-old transgenic males had much lower blood levels of FSH than littermates, transgenic female FSH levels were the same as those of wild-type females. These animals offer a unique and potentially useful model of organ-specific tumorigenesis, where a multistage pathway of tumor development is evident, both histologically and temporally. Study of such models will advance our knowledge on the physiological and molecular mechanisms involved in gene expression as well as tumor formation.